with EDTA. After RNase treatment, silica column purification was performed. The samples treated for 10 min were used for library preparation. B. Electrophoretic analysis of library prepared using the TCS-ligation-based protocol after global amplification with 15 cycles of PCR. Two technical replicates using micrococcal nuclease-treated DNA and chemically synthesized random 100-mer DNA as positive controls were loaded. C. Electrophoretic analysis of the library prepared by using a ThruPlex kit from Rubicon genomics. All the analyses were performed using a 6% Novex TBE-Urea gel, and images were taken after staining with SYBR Gold.
Supplementary Table   Supplementary Table S1 . Oligonucleotides used in this study Name Sequence and modifications N{Number} *1 5′1NNumber-3′
FAM-N{Number} *1 5′-(6-FAM) NNumber-3′
ET-anti-PEA2 *2 5′-(5′-Ethynyl T) TAG ATC GGA AGA GCG TCG TGT AGG GAA AGA GTG T-3′ 9ATpT-anti-PEA2 5′-AAA AAA AAA TTA GAT CGG AAG AGC GTC GTG TAG GG-3′
9ATzT-anti-PEA2 *3,*4 5′-AAA AAA AAA (TzT)A GAT CGG AAG AGC GTC GTG TAG GG-3′
9ATzU-anti-PEA2 *3,*5 5′-AAA AAA AAA (TzU)A GAT CGG AAG AGC GTC GTG TAG GG-3′
PEA1Ttr4-N100GT-anti-
PEA2tr5
5′-CTG GAG TTC AGA CGT GTG CTC TTC CGA TCT (N100) GTA GAT CGG AAG AGC GTC GTG TAG GGA AAG-3′
Primer 3 5′-AAT GAT ACG GCG ACC ACC GAG ATC TAC ACT CTT TCC CTA CAC GAC GCT CTT CCG ATC T-
3′
Index-1 5′-CAA GCA GAA GAC GGC ATA CGA GAT CGT GAT GTG ACT GGA GTT CAG ACG TGT GCT CTT CCG ATC-3′ *1 N denotes equimolar mixture of A, C, G, and T. "Number" indicates the length of nucleotides. In this study 28, 30, 32, 34, 40, 60, 80 , and 100 are used.
*2 Structure of 5′-ethynyl T is shown in Figure 2 ; this is the same material as S8 in Supplementary Procedure S1.
*3 Structures of TzT and TzU are shown in Figure 3 .
*4 The same material as 18TT in Supplementary Procedure S2.
*5 The same material with 18TU in Supplementary Procedure S2.
Supplementary Procedures
Supplementary Procedure S1 C NMR spectra were assigned by DEPT spectra. High resolution mass spectra were obtained on JEOL JMS-T100LC or SolariX 9.4T instrument (ESI-TOF MS). A molar amount of oligonucleotide or trityl cation at the final elongation step was quantified on a UV-visible spectrometer (JASCO, V-670) to determine the elongation efficiencies.
Materials
Anhydrous THF (stabilizer free) and DMF were purified by a solvent purification system equipped with columns of activated alumina and supported copper catalyst. Water was purified by a Milli-Q ultrapure water system. Other solvents were purified by distillation from calcium hydride and were dried over 4 Å molecular sieves. Reagents for the solid-phase oligonucleotide synthesis including dT-CPG 1000 S4, phosphoramidites S5 and UnySupport 500 S13 (Supplementary Information 2) were purchased from Glen Research. 
Synthesis of ethynyl oligonucleotide

Synthesis of ethynyl oligonucleotide S8
Ethynyl oligonucleotide S8 was synthesized on an automated synthesizer by using thymidineimmobilized CPG S4 (dT-CPG 1000; 26.5 mg, 1.00 μmol, hydroxy end-loaded) as a solid support.
The 5 was then loaded to assemble 33-mer S6 on CPG under the identical conditions for the phosphoramidite of natural deoxyribonucleosides except for a longer coupling time of 3600 s to afford the 34-mer S7 on CPG. Finally, S7 on CPG was treated with a 28% solution of ammonium hydroxide at 80 °C for 6 h to afford S8 via cleavage from the solid support. A portion (1.50 mL; 33.0% v/v) of the resulting solution of the chimeric oligonucleotide S8 (4.55 mL) was purified by reverse-phase HPLC, and the fraction containing the target material (19.2 mL) was freeze-dried. The total amount of S8 was determined as follows: After HPLC purification, a small portion (1.50 mL; 7.81% v/v) of the fraction containing S8 was freeze dried. The resulting material was dissolved in water (400 µL), and a portion of the solution (40 µL; 10% v/v) was mixed with 10 mM Na phosphate buffer (360 µL, pH 7.0 containing 100 mM NaCl and 0.10 mM EDTA) to record Abs 260 = 0.654 a.u.. By using a molar coefficient at 260 nm,  260 = 3.54 × 10 5 M -1 •cm -1 the amount of S8 in this solution was determined as 739 pmol, which showed that the total amount of S8 from the synthesis was 287 nmol from 1.0 µmol.
The yield for the 133-step synthesis from S4 was thus 29%. The average yield per synthetic operation was 99%; and the average yield per elongation of one unit was 96%. 
Synthesis of triazole-linked dinucleotide phosphoramidite S12TT
To a solution of alcohol S11TT (355 mg, 433 µmol) in dichloromethane (8.7 mL) were added 2-cyanoethyl N,N-diisopropyl chlorophosphoramidite (490 µL, 2.20 mmol) and N,Ndiisopropylethylamine (760 µL, 4.36 mmol), and the mixture was stirred at ambient temperature for 15 h. After addition of saturated aqueous solution of sodium bicarbonate (10 mL) at 0 °C, the mixture was extracted with dichloromethane (5 × 7 mL). The combined organic layer was dried over sodium sulfate and concentrated in vacuo. The crude material was purified by silica gel column chromatography using silica gel pretreated with 0.5% v/v triethylamine (eluent: 0-1% v/v methanol/dichloromethane containing 0.5% v/v triethylamine) to give the title compound S12TT (274 mg, 269 µmol, 62% as a racemic mixture) as a white solid. The physical data was identical to the reported data in a literature.
2
Synthesis of triazole-linked dinucleotide phosphoramidite S12TU
To a solution of alcohol S11TU (425 mg, 454 µmol) in dichloromethane (9.1 mL) were added 2-cyanoethyl N,N-diisopropyl chlorophosphoramidite (510 µL, 2.29 mmol) and N,Ndiisopropylethylamine (790 µL, 4.54 mmol), and the mixture was stirred at ambient temperature for 15 h. After addition of saturated aqueous solution of sodium bicarbonate (10 mL) at 0 °C, the mixture was extracted with dichloromethane (5 × 7 mL). The combined organic layer was dried over sodium sulfate and concentrated in vacuo. The crude material was purified by silica gel column chromatography using silica gel pretreated with 0.5% v/v triethylamine (eluent: 0-1% v/v methanol/dichloromethane containing 0.5% v/v triethylamine) to give the title compound S12TU (429 mg, 377 µmol, 83%) as a white solid. Physical data of S12TU (a racemic mixture): IR (powder) 2965, 
Synthesis of chimeric oligonucleotides S18TT and S19TU
Chimeric oligonucleotides were synthesized on an automated synthesizer by using linker-modified CPG S13 (Glen UnySupport 500) as a solid support (42.1 mg, 1.98 μmol hydroxy end-loaded). The DMTr cation was roughly quantified by an LED detector equipped with the synthesizer to assure a coupling efficiency >99%. This elongation procedure was performed using the corresponding phosphoramidite S5 possessing corresponding nucleobases to afford 24-mer 5'-AGATCGGAAGAGCGTCGTGTAGGG-3' S14 on CPG. The triazole-linked dinucleotide S12 was then loaded to assemble 26-mer S15 on CPG under the identical conditions for the phosphoramidite of natural deoxyribonucleosides except for a longer coupling time of 3600 s. Elongation procedure with phosphoramidite S5 was performed nine times on S15 to afford the 35-mer S16 on CPG. After the final elongation with A at the 5'-end, the amount of S16 on CPG was carefully determined by quantification of the DMTr cation using a UV-vis spectrometer in the following manner. The CPG loaded with S16 was treated with a solution of 4% v/v dichloroacetic acid in 1,2-dichloroethane (2.0 mL) for 30 s to release the DMTr cation. After separation of CPG, the solvent was removed in vacuo to afford an orange residue. The residue was dissolved in 0.1 M tosyl chloride solution in acetonitrile (10.0 mL), and 10% v/v of the solution was diluted with acetonitrile to 10 mL. The absorbance at 498 nm was 0.481 a.u. for S16TT and 0.392 a.u. for S16TU, and using a molar coefficient of the DMTr cation at 498 nm,  498 = 72,000 mol -1
•cm -1 3 , the amount of DMTr at the 5'-end was determined as 670 nmol for S16TT and 546 nmol for S16TU. Based on these values, the total yields of detritylated 3 . Fisher, E. F.; Caruthers, M. H. Nucleic Acids Res. 1983 Res. , 11, 1589 Res. -1599 oligonucleotides for the 136-step transformation were thus 34% for S17TT and 28% for S17TU.
Finally, S17 on CPG was treated with a 28% solution of ammonium hydroxide at 80 °C for 10 h to afford S18 via cleavage from the solid support. For S18TU, the crude oligonucleotide was submitted to the subsequent desilylation reaction. Thus, S18TU was mixed with n-tetrabuthylammonium fluoride (1.0 M in THF, 0.500 mL, 500 µmol), and the mixture was stirred at ambient temperature for 24 h. After removal of volatile materials in vacuo, the residue was dissolved in water and desalted on a sep-pak column in accordance with the manufacturer's instructions to afford desilylated S19TU. The crude chimeric oligonucleotides (S18TT, S19TU) were purified by reverse-phase HPLC, and the fractions containing the target material were freeze-dried. The identity of the chimeric oligonucleotides was confirmed by ESI-TOF mass spectrometry analysis. Total yield of chimeric oligonucleotide S18TT was estimated as 34% (136 steps Figure   S2 -2.
Total yield of chimeric oligonucleotide S19TU was estimated as 28% (136 steps A 20-µl reaction that contained 1× NEBuffer 2 (New England Biolabs), 250 µM dNTPs, 3.3 µM FAM-labeled primer, and 6.6 µM template oligonucleotide was incubated at 95 °C for 3 min, 45 °C for 5 min, and 37 °C for 5 min. To this reaction, 1 µl of enzyme was added and further incubated at 37 °C for 15 min. The reaction was stopped with heating at 70 °C for 10 min.
Phi29 DNA polymerase
A 20-µl reaction that contained 1× Phi29 DNA Polymerase Reaction Buffer (New England Biolabs), 250 µM dNTPs, 3.3 µM FAM-labeled primer, and 6.6 µM template oligonucleotide was incubated at 95 °C for 3 min, 45 °C for 5 min, and 30 °C for 5 min. To this reaction, 10 units of Phi29 DNA polymerase (New England Biolabs) was added and further incubated at 30 °C for 15 min. The reaction was stopped with heating at 70 °C for 10 min.
SuperScript II and III reverse transcriptase
A 20-µl reaction that contained 1× 1st Buffer (Invitrogen), 500 µM dNTPs, 5 mM dithiothreitol, 3.3 µM FAM-labeled primer, and 6.6 µM template oligonucleotide was incubated at 95 °C for 3 min, 45 °C for 5 min, and 42 °C for 5min. To this reaction, 200 units of SuperScript II or SuperScript III (Invitrogen) was added and further incubated at 42 °C for 15 min. The reaction was stopped with heating at 70 °C for 10 min.
SuperScript IV Reverse Transcriptase
A 20-µl reaction that contained 1× SSIV Buffer (Invitrogen), 500 µM dNTPs, 5 mM dithiothreitol, A 20-µl reaction that contained 1× buffer described above, 250 µM dNTPs, 3.3 µM FAM-labeled primer, and 6.6 µM template oligonucleotide was incubated at 95 °C for 3 min and 45 °C for 5 min.
To this reaction, 8 units of enzyme was added and further incubated at 65 °C for 15 min. The reaction was stopped with heating at 80 °C for 10 min.
Phusion DNA polymerase
A 20-µl reaction that contained 1× Phusion HF Buffer (Thermo), 250 µM dNTPs, 3.3 µM FAMlabeled primer, 6.6 µM template oligonucleotide, and 2 units of Phusion Hot Start II DNA Polymerase (Thermo) was incubated at 95 °C for 3 min, 45 °C for 5 min, and 74 °C for 15 min.
ExTaq
A 20-µl reaction that contained 1× ExTaq Buffer (Takara Bio Inc), 250 µM dNTPs, 3.3 µM FAMlabeled primer, 6.6 µM template oligonucleotide, and 5 units of ExTaq HS (Takara Bio Inc.) was incubated at 95 °C for 3 min, 45 °C for 5 min, and 72 °C for 15 min.
KOD DNA polymerase
A 20-µl reaction that contained 1× Buffer for KOD -Plus-(Toyobo), 250 µM dNTPs, 3.3 µM FAMlabeled primer, 6.6 µM template oligonucleotide, and 1 unit of KOD -Plus-(Toyobo) was incubated at 95 °C for 3 min, 45 °C for 5 min, and 74 °C for 15 min.
Tks Gflex DNA polymerase
A 20-µl reaction that contained 1× Gflex Buffer (Takara Bio Inc), 250 µM dNTPs, 3.3 µM FAMlabeled primer, 6.6 µM template oligonucleotide, and 1.25 units of Tks Gflex DNA polymerase (Takara Bio Inc.) was incubated at 95 °C for 3 min, 45 °C for 5 min, and 68 °C for 15 min.
